Characterization and developmental expression of a glutamate decarboxylase from maritime pine.
Glutamate decarboxylase (GAD, EC 4.1.1.15) is a key enzyme in the synthesis of γ-aminobutyric acid (GABA) in higher plants. A complete cDNA encoding glutamate decarboxylase (GAD, EC 4.1.1.15) was characterized from Pinus pinaster Ait, and its expression pattern was studied to gain insight into the role of GAD in the differentiation of the vascular system. Pine GAD contained a C-terminal region with conserved residues and a predicted secondary structure similar to the calmodulin (CaM)-binding domains of angiosperm GADs. The enzyme was able to bind to a bovine CaM-agarose column and GAD activity was higher at acidic pH, suggesting that the pine GAD can be regulated in vivo by Ca(2+)/CaM and pH. A polyclonal antiserum was prepared against the pine protein. GAD expression was studied at activity, protein, and mRNA level and was compared with the expression of other genes during the differentiation of the hypocotyl and induction of reaction wood. In seedling organs, GABA levels closely matched GAD expression, with high levels in the root and during lignification of the hypocotyl. GAD expression was also induced in response to the production of compression wood and its expression matched the pattern of other genes involved in ethylene and 2-oxoglutarate synthesis. The results suggest of a role of GAD in hypocotyl and stem development in pine.